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Abstract 
Whey proteins are an excellent material to buildup GRAS nanosystems and develop 
forms of administration of bioactive compounds once they are widely used in 
formulated foods, are relatively inexpensive and have high nutritional value. The 
pathways for the production of whey protein nanosystems are controlled by protein 
concentration, pH, ionic strength, solvent medium and particularly by heating. 
Denaturation and aggregation of whey proteins by conventional heating methods can 
be used for the production of whey protein nanohydrogels. 
The objective of this study is to induce thermal aggregation of a liquid dispersion of 
whey protein isolate (WPI) into a three dimensional network through an innovative 
treatment that combines heating and moderate electrical fields for encapsulation of 
vitamin B2. Nano-scale phenomena of whey protein aggregation and B2 encapsulation 
were assessed by nano-tracking analysis, dynamic light scattering and 
spectrofluorimetric techniques. Results show that the combination of heat and electric 
treatment has the potential to interfere with aggregation of whey proteins and thus 
with their particle size. Accurate control of electrical parameters during heating, either 
by varying electric field strength and the food product’s electrical conductivity, 
provides significant encapsulation efficiencies of B2 in whey protein particles at 
different nanometer-scale range. 
 
 
 
 
  
